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ABSJP5CT 

The study exaaines the rates and types of school bus 
accidents according to the age of the school bus driver. Accident 
rates in North Carolina for the school year 1971-72 were analyzed 
using three sources of data; accident reports, driv4r and nileage 
data, and questionnaires administered to a- sample of school bus 
drivers. Data were obtained on 10,508 drivers and an annual mileage 
of 7a, 110, 890 miles. Results were analyzed statistically in the areas 
of: accideift per driver age group, accident rates per million vehicle 
miles, accident severity, report categories, injury accidents^* 
injuries by passenger miles, accident type, violations, location of 
accident, time of accide'Dtr weat^ier and road conditions, driver * 
experience, the other driver, and driver characteristics. Pixdings 
did not show a simple agerrelated curve. Student drivers (age 16 
through 20 years) had a higher accident rate\than a[dult drivers (age 
21 and over) with 16"-yG'ar aids having the highest rate and 20-year 
olds the second highest. The final '67 pages of the docurment contain 

tables, graphs, a two-pa'^e. bibliograph'y, and eight ' appendixes 
(sample traffic accident and school bus. accident reports, a sample 
school bus driver ' questionnaire, and supplemental statistical 
information on bus drivers). (Author/BP) 
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ABSTRACT 



^n-is study exa^'^ied tne rates and types of school bus accidents 
acco^'ding tc f^e age of the sctioo] bus driver. 

-cedent "^ates. m North Carolina for the sc^pol year 1971 -72 were 

a^alyzec usi»^5 three sources of data: accident reports, driver and 

"iteage data, and ajestionnai res adnnistered to a sample of school bus 

d'"ive'^5. \ 

\ 

Data were obtained on 10,508 drivers and. an annual mileage of 
74^110,390 mles. The age grouD mileage, number af passengers carried, 
and urban or rjr^l drivmg exposure were related to the 1971 -72 school 
bjs drivers involved in accidents. 

Research studies support North Carolina's claini of ygood overall y 
school bus safety record. This study was limited t^ comparisons of 
dn^^rs by age^qrouD within the -state. Student driy^ers (age 16 throi^h 
20 years) had'V^ higher accident rate than adult dris^rs (age 21 and 
over). HoweveTTi the poorer record of the younger d^^ver•s was accoqrited 
for by the 16-/ea/;-olds. When this group was remo^ec!^ and drivers age 
17 through 20 were compared with drivers 21 and older'; there were*no 
significant di/fferences between the two groups. 

Sixteen-year-old b'js drivers experienced a higher .accident rate on 
a nileage basis than any other age group. The rate then improved sig- 
nificantly for 17, >8, and 19-year-old drivers. The next worst record 
/^as the 20-year-old group, then the 21 through 24-year-ald drivers. 
The 25 through 54-year-old drivers had the safest rates, comparable 
with the 18-year-old drivers. The oldest age groups 55 years and over, 
did not perform as well, but had a better record than 16-year-old,' . 
20-year-old, and^21 through 24-year-old drivers. 

The 20 through 24-year-old drivers, who had the>next worst' record 
after 16-year-olds, are a relatively' smal 1 proporti^ of the operating 
drivers, and their dri vm^^ecord is modified by ^rieir greater exposure 
to traffic accidents. As ^ese two groups, and/xhose 55 years and over 
were small, differences in accident rates coi/W n^t be substantiated 
statistically. / ^ ^ ^ 
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Yojnger. and older school bus drivers did not differ siani f icantl y 
overall' in the seventy of accident including the rates for'iniurv- 
croducing accidents. 

The circunstanc^es which^ accidents occurred were invesM'qated bv 
age^ group. It ^as ^yoothesized' that i6^year-old drivers, beinn on the 
^^0'^ less exDeriencea drivers, would be likel/to experience difficulty 
. -ore readily m less than optical drivma conditions. - The analyses of 
, decadent data aooeared to support this hypotnesis, since 16-year-old 
^rwers tended to have -ore accidents on loose surface roads, roads with 
-erects, and roads that Vrere not straight and level. ^ 

« ♦ # . 

Because 16-year-old drivers had the highest accident rate and 
because there is some evidence that this higher rate may be largely 
attributable to their greater inexperience, it may be worthwhile to > 
exoerir-ent wrth licensing more school bus driver>s at age 17 rather than 
age 16, provided they have had a full year of motor vehicle driving 
e;^perience at. that time. However, such a change should not be expected 
to result in as favorable accident rates as' those experienced by the 
current 17-year. old driver;s. This is because ndn^ of these drivers 
nave had not just a year's driving experience but a successful year's 
experience driving a bus.' 

Subsequent to the 1971-72 school year studied in this report, 
legislation was passed which extended the learner's dnvina permit an 
additional six months. This makes it possible for beginni>q drivers to 
obtain this penrnt at age,l& rather than 15-1/2, whirVT^ previously 
been tne earliest age such a permit could be obtained. If 16~year-old 
bus drivers were selected from among applicants who have used this per- 
mit for an-entire year, and if driving' an automobile transfers to 
driving. a bus, it could be expected that the performance of such 1&- 
year-old drivers should excel that of the 16-year-old drivers included in 
t^is study. V 

Although 16-year-old drivers account for only' 14 percent of all 
scoDol bus drivers', their elevated accident rate, which appears to be 
largely the result of ine;iterience, makes them a prime target oroup 'for 
efforts aVied at improving school bus safe.ty performance. The'results 
of this report indicate that per hour exDended in working with school 
bus driyers, the c?reatest dividends will result from worki-ng with these 
16-year-old drivers to expand and upgrade their training. 

It stiould be unt3erscore(^ that the drivers age 17 tiirough 19, who con- 
'>tUute the vast majority of the total number of school bus drivers in 
V.rth (;arolin^, cpmpare wpIJ with the drivers age 25 throuol^ 54 In^'addi- 
tK.n, there were no aqe differ^^?^ found in relation tolhp severity of 
the accidents incurred. « ^ - - / 
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I. INTRODUCTION 



Througiiou't the U/5.A.*, school 'buses are safer on a passenger mle 
. basis than private passenger vehicles, and safer than roost forms of 
public and corrmerc'ial transporjtalion (Hull, 1968). However, the fata- 
lity rate per million passenger miles, Over a five .year period from 
1965-69, gradually increased for comrnerciaT and school t>uses, while the 
fatality rate for both au-tomobi les .and airplanes tended ta decline 
{Siege! and Nahum, 1971). The decreasing-rate- of eutomobjje' fatal ities 
may be^attri bute'd in part to improved- safety devices with'i-n the car, but 
ensuring a safer enviro'nnjent within bJses has lacked .{)ehi nd. The safety 
record of school transportation is a matter for con^tinuing evaluation, 
as this, is the major method of travel ing-'to and from school for large » , 
• nanbe^5 of chi'idren. ' .• 
Most studies of school bus safety records have /ocused on the bus 
^ , dr^iver, because of the pra'ctice of hiring teen-age and elderly drivers 
- despite the poor'driving record of these age groups in the general pop- • 
^ ulation. Ttie practice has been partly dictated by the low -wages paid to 
drivers (in North Carol in^ $2.07 per hour state wages in 19/1-72, • 
although some 'local school boards add subsidies). Furthermore, the lim- 
ited number of hours and the fact -that they are split in two pa-rts limit 
the attractiveness of the ;job. . 

North Carolina has ^ high proportion of young schflol bus drivers- 
(87 percfent under ^21 years of age irr' 1971-72).. Like the rest of the 
country, in North Carolina the drivfng group i)nder 20 years has a poorer 
jpveralT driving record than- other ^ge groups in the driving population 
/(pWaller, 1970). But public school*'Qff icial s belifeve that a high propor- 
tion of student dri»vers, is desirable. They report that it enables them 
"to be more selective in employing bus operators, require more. intensive 
operator training, maintain an adec^uate ^ member of qualified operators, 
/ exercise clOse supervision over the pupil transportation system and 
maintain a good safety record at ^ reasonable cost" (North Carolina 
State Department of Public Instruction). Research studies support North 
Carolina's claim of a good school. bus safety record relative to that of 
other* states, despite the considerable, difflcul ties of making interstate 
comparisons based on differing accident r-eporting criteria (Farmer, 1969; 
Hull, 1969;' National Commission on Safety Ejiucation, 1967). This safety 
record is attributed to good driver selection, training and supervision. 

0 

Comparing the safety records of younger and older school bus dri- 
. vers has been more problematical. Higher accident rates of the young 
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and elderly drivers in the general ariviitg population have been advanced 
, a$ an argument for emplo^ring school bus drivers between 25 and 60 years 
of age (Charles & Shelness, 1972). There is evidence fror?! some states 
that elderly drjvers, and to -a lesser extent drivers under 21 years, 
hav* higf>er school bus accident rates, however driver exposure was not 
obtained fHull, 1968). ' - ^ 

' Another study (ProniseJ, 19£9) supports the poorer record of dri- • 
vers oyer 63 years, but othei-wise. i^elates' the age of school bus drivers 
to accidents in a comolex fashion, with^age by itself bei^g incomplete 
as a predictor of Occident rates. For Aale drTvers, the^-l| thrpugh 18. 
year group had a better record than the ]8 through 21 year" range. The' 
21-year-^lds.and those 63 years and over had the worst records. Per- 
fpnT\ance below 21 was generally as good -as that above it- .female dri- 
vers' showed a g^oeral iraprovemeat from 16 through* 25, w>th''the 16-year 
poi;it no worse than the 35-year point. After 25, female records were 
worse. However, there was no statistically significant difference be- 
tvyeen. overajl accident rajfces for male and female drivers. * 

A study .that 'examined school bus driving performance in relation 
to age in North Carolina (Campbell , vl964) found that whtle students had 
a somewhat higher accident rate, there was not a Statistically sigrriff- 
cant difference^. Where accidents did occur, students were more likely, 
to be fol lowing' too closely than adult bus drivers. There were indi-' 
cations (although not statistical ly significant) that stodent accidents, 
moreso than adult, were associated with situa.tfons in which the driving 
task becomes more demanding, such as: '(1) on curved road, (2) in winter, 
(3) QH the home'ward-bound leg of the trip' (driver fatigue, boisterous 
stud^;its, darkness in winter days). , . , 

CampbelVs study, however, compared dh've'rs age 20 and younger wjth 
drivers age 21 and older. There was no attempt made to further analyze 
the younger drivers by single year intery&ls. Because the learning 
curve is. changing most rapidly di^'ng these beginning years of driving, 
this investigaf ion focuses more closely, on the year io year changes in 
the drivers below age 21 . ' " ^ ^ 

Another reason foe taking a second look at North Carolina school 
bus drivers by age .is "that the Division of Motor Vehiclj^s' driver improve- 
ment representatives, who certify the school bus drivers, are divided 
in their opinion as to whether students o-r adults make better drivers, 
Some^prefer students, feeling that one<has the pick of a wide range of 
capability, including the future professionals of our society/ Others 
f&el that the greater maturity of the adult driver more than outweighs 
the range of selection afforded by using student drivers. There appears 




to be general agree'^ient 'tnat tne stixjent^s on tn^whole are no longer so 
select a g^-ouo as was the case several years ago. The reasons given for 
'this are, first, tnat r-varfy of tne best studenty^e now involved in 
extra-C'jrricular acti'vities and thus not^j>tf<1able for driving a aus. A.' 
setond /^ason gwer- is tnat witn tne iTicrease in' consol ida'ted high* 
schools t*^e school ^rinciDal, who nakes the initial selection of scnool 
t;>s t'"a*.'^ees, dees not knew tne students as well as was once the case. 
^^e^^'OjS^y z^e ::''^i»^c1t)al was likely to nave known the student and his 
^a"!*/ s-'^ce tne stL.dent^was a s^iall cnild. Now the selections a^re mac^e 
Qr t'^e basis of "^xn '^ore limited infor-na tion. Therefore it was deemed 
adv'isaole to 'take another look a^id a ^re intensive look at school bus 
drwers in North Carolina. 

Th?^s investigation made use* of a node! (Waller, 1967) which, ijlus- 
^ates tne' T^balance between hi/ian capabilities and the demands of a 
system ^nd describes three general types of situations in which huron 
performance fails to ineet the demands 'of the tas^. The first situation 
i/i/olves cataclysric huniarj failure, such as a sudden stroke, while per- 
for^ivng a task tha£ is notj particularly demanding. The second situation,^ 



in which fai 1 ure*.occurs be 
'^ay de exenplified b/ an a 
busy nighway. There is ev 
'be r^uch' rrore connjon. This 



:ause of the overwhelming demands of the task, / 
i^^erage driver whp suddenly has a blowout on a 
dence, however, that a third situation may 
is a simul ta'neous decrease in perforrjance and 
.increase in task depend (see Figure 1, d. 62. .It should' be noted that 
all figures and tables appear at the end of the text). An example might 
be the school bus driver 's 'aile ition being diverted from the- road to the 
passenger (decren^nt in driver )erformance) , thereby causing the vehicle 
to run off the shoulder of a narrow gravel road (increase .in task 
denands), and to scrape a post (the "accident").' According to this 
^odel, it night be anticipated .that younger drivers w'ith less experience 
d-nd thus a lower overall^ level of driver; performance may be less abl6 to 
coDe with mre complex driving situations^ such as {)6or* weather condi- 
tions (increased task complexity), and thu5 would experience a dispro- 
portionate njnber'of their crashes under such demanding circumstances. 
This hypothesis w111.be ex'amined/in the analysis. ' 
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II'. METHOD 



Three sources vf data were used: crash records, -nileaLe records, 
and questionnaire data fron school bus drivers. 7 



Lc^sh Records / 

North Carolina requires reports on all school bus crashes, whether 
or not they occur on a public highway, ana' even if the' da^iage is slight. 
Crash repor4:ing carf be assumed to be fairly thorough and fe-liable 
because: (1) the school bus driver must report eath accitJent; (2) school 
princioals'are responsible for supervising school transportation; 
(3) drivers are instructed to have each accident investi^ied by a police 
officer; and (4) the State Board of Education and the Division of Motor 
Vehicles exchange crash information to. detect any discrepancies. 

The report forms w^re obtained from two sources: (i)>the Traffic 
Accident Report (see Appendix A), which is* used for the fnore serious 
accidents wbere personal injury and/or SlOO^ worth of property damage 
has occurred. The State Highway Patrol or JJocal pol ice investigate and 
file the report with the Accident Records Section of thd North Carolina 
Division of Motor Vehicles; (2) the School Bus' ^ccidentJRepoVt (see 
Appendix B) which 'is completed by school officials for ^^ery accident. 
Copies are forwarded to the State Board of Education and the Division 
of Motor Vehicles. The Division of Motor , Vehicles discards the 
School Bus Accident' Report where it duplicates Traffic Accident -Reports, 
and, using a standard format, transfers the' information/ onto punch cards 
and computer tape. * ' 

The computer punch 'cards and tap.e were obtained, for al] school bos 
crashes from July 1, 1971 through June 30, 1972. In order to study all 
school bus drivers', a new record was made for the second driver in 
crashes which involved two^ school buses, 'which changed the format- from 
ao 'accident oriented to a driver oriented record. 

Because crashes were to be related to mil'eage to, obtain accident 
r^tes, 25 crashes were omitted which involved 'private or commercial 
buses. Mileage could f30t bq obtained in these cases because the State^ 
Board of Education keeps data only on state funded and operated school 
'transporta.tion . » » » 



In Jtiti^l972, tfie p/iopanXij dama^^ cycieAXon vm fwJa>zd to $200. 
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This data source yfelded 1971 records on school bus drivers 
iavolved in accidents in 1971-72. Of these drivers, age was available 
for 1888 (96 percent). • 



Mi lea q e Infornation 

Mileage was needed to calculate exposure, i.e., miles driven for 
eacn driver age group. As the state pays over 90 percent of the total 
annual cost of school transportation (Markham, 1966), the State Board 
of Education keeps information on the operation of school buses. The 
Annua] Pupil Transporta''tion Report (APTR, see Appeadix C), compiled ^ 
' from the school principals' monthly reports, gave passenger and mileage 
information by driver age* bjut not by name. 

The report is ori^ted more to the number of buses than to the num- 

^ ber of drivers. Consequently, care was taken not;to double-count tfie 

^4ame driver. But when a new driver to<3k over on a bus,. age information 

was often not available. Total yearly mileage was ba?ed orvthe'total 

daily route mileage multiplied by the number of operatfnjg days, plus , 

CiXtra' mileage, rather than on odometer readings. 

.* ^ 

For this study, a record was -set .up for each driver. The informa- ^ 
tion taken from the. APT Report included driver^age^ county, namq of the 
school, bus nusnber, number of operatir>g days, total mi leage/for 'the : ^ 
schQol year, and nifiiber of • elementary and high school pupils transported 
daily. . . * • ^ 

addition, the schools were coded according to the grades taught. 
U^in/the Education Directory (North Caro^Hna State Department of Public 
Inspuctiorl) and .a map, the schools were tcoded according to their urban 
or rural locality.. The^cities wfere coded according to their population 
rar/'k in the 38 cities in Nortel Carolina v/ith populations over 10,000 
based on the 1970 census. (North Carolina State Board of Health, 1972). 
Dat^ on exposure in some ur^ar> areas must be cautiously interpreted* 
Many city school units do not receive Btate transportation money because 
of two, statutory limitations: nfei ther ^state |iQr local ^oards of educa- 
tion are required to provi de ^Ajnds fbr'^transportfng children who 
(1) live within 1-1/2 miles of the school or (2)''liv6 within the^same 
mun^'cipal ity as the school (Markham, 1966)*- » 

Therefore^he schools, mainly urban, who fund their own transpor- 
tation do not report mileage and dri.ver data to the State Board of 
Education. These include Fayetteville^, Salisbury, Usheville, Statesville, 
Raleigh, and Rocky Mount. Charlotte and Durham operate both a local and 
state funded system. ^ ^ • * • . * 
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The total mileage obtained for this study from the APTR forms was 
74,110,890. This differs by only three percent from the 76,602,955 
miles separately reported by the State Board of Education. The discrep- 
ancy IS due to.sojne errors fn calculation on the APTR forms, and mileage 
not reported ort some county forms. ^ ^ ^ 

The number of drivers obtained was ]D,508, as substitute drivers 
and drivers on special mileage were included. These drjvers, although 
not included 'in the 10,430 drivers funded fey the State Board af Educa- 
tion^ could have apoeared in the accident reports. Ages were unknown 
tor 105 drivers, arfd another 87 were described only as adult drivers, 
exact' age unkhOKp. Therefore, detailed age group analyses were based 
on 10,316 drivers, and analyses of the two age group's, "16 t-hrough 20 " 
and "21 and over," were based on 10,403 drivers. 

• ; ^- 

IChool Bus Questionnaire 

Existing reports supplied little information on the characteristics 
of school ^us (Jrivers in North Carolina beyond their ages. A question- 
naire (se^Appendix D) was drawn up and pilot tested to, obtain more 
information bh school bus drivers. More descriptive information was 
desired to provide characteristics to link wfth age group safety records 
for a later study../ Howe/er, information from this questionnaire sample 
was used in th'is sIVjdy, including passenger mileage, mileage by xfriver 
sex, driving experience^ and educational and occupational status/ 

A survey of all 10, 43^ school bus drivers in 100 counties was not 
.feasible. Among the 10, 430. bus drivers, only 1,399 (13 percent) were 
'adult drivers, and these wgre spread over. 90 bounties . In order to 
obtain a sample size larger anough for statistical analysis, question- 
naire responses from a lar^e proportion of the adult i>us drivers were 
required. ^ < 

To reduce problems in-the selection and distribution of question- 
. naires, wf)ole counties were sampled. This procedure also provided data 
for age'.comparisons within counties. In order to obtayi counties with 
-a relatively large proportipn of aduU drivers, and to minimize the num- 
ber of counties survey«ed, only counties with more than 10 adult drivers 
who compri^sed at least 20 percent .of the school bu;s drivers in that 
county wer'e selected. In order to increase the coastal and urban repre- 
sentatiorj4 ^ij exception was' made for New Hanovie^ county with 24 adults 
making up 19 percent of the total drivers. Although the survey was for 
the 1973-74 school year , selection was based on tbe availaMe 1971-72 
figures. This method yielcled ?8 counties, distributed thrOulhout the 
mountain, piedmont, and cpSstal regions (see Appendix E)/'' ' 
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The questionnaires were returned by all but one of the 28 sample 
counties. Jackson County received the forms too late for thejasi: dri- 
vers' nieeting of the schooj semester. An 8d percent return rate yielded 
2229 questionnaires from 27 counties representing 21 percent of the 
total school bus drivers in the state and 63 percent of the adult dri-' 
vers. The name of the school was not completed on 30 questionnaires, 
and the driver's age was not provided on 22 forms. Ni nety. percent of 
the drivers had regular' Ixiutes, 202 (9.1 percent) were substitute dri- 
vers, and 22 (^.0 percent) did not answer this question. 



Student/Adult Driver Designation 

The State Board of*E3ucation uses age 21 as a convenient dividing 
line to designate drivers as student or ^dult. In the questionnaire 
sample of school bus drivers in 27 counties in the 1973-74 school year, 
after a.ge 18 the proportion of drivers who were school -^iudents dropped 
considerably. As can be^seen in Table 1, only 53 percent of the''19- 
year-olds and 18.9 percent of the 20-year-olds were still attending high 
school. The small number of dri vers. over 20 years, who answered that 
they were attending school may 1iave been taking cja'sses, or tbey may be 
school employees who confused the intent of the question. These pro- 
portions may QOt be exactly representati ve^ of total drivers, but they 
do demonstrate that it cannot be assuned that the 19 and 20-year-old 
drivers, particularly, were all high school students and therefore sub- 
ject to the same supervision as the 16, 17, and 18-year-old drivers, . 
who are nearly all sclwql students. • 



Older. Drivers 
F 

There were 146 drivers 55 years and over in '1971-72. The question- 
naire sample v^hich covered 63 percent of adult <irivers included 70 dri- 
vers who were at least 55 years old (^ee Table 2). The'mileage data 
showed no statistical difference among the older drivers oa their yearly 
-mileage or the number of passengers they drove each day. Because the 
numbers in the age "^group, were small, and the accident tape obtained 
from the Department of Motor Vehicles codf(^ these drivers on]^ as an ^ge 
group 55 and over, mileage could not be related to accidents for a more 
detailed age analysis. 
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statistical Method 



• The major statistical test used wa^ the Chi-square, and results 
were accepted as significant at the 0.05 level. Analyses of variance 
have been applied to differences among group means. (A statfstical 
explanation of the Chi-square used in testing accident rates is included 



.III. RESULTS 

Accident per Driver Age Group ♦ 

The number of accidents for each age group was* matched with the 
total number of drivers in each age group (see Appendix F). 

An accident involvement rate (i.e., the number of accidents 
dynded by the number of drivers in each age group) was calculated for / 
.three types of accidents. "All Accidents" are all the school bus acci- ■ 
dents. Traffic Accidents" are the accidents occurring on a public 
road. This category does not include those accidents which occurred on * 
private grourvts or in driveways (approximately 11 percent of, all drivers' 
accidents in 1971-72). "Police Report Accidents" are the more serious 
school bus. accidents which are reported to and investigated by law enforce- 
menf officers. These constituted 70 percent of total driver accidents 
As can be seen in Table 3 and Figure 2, the age groups 16 years, 20 years, 
and 21 through 24 years, consistently had the highest rates for the three 
types of accident reports. 

. .^^It a^'^^P'fesented^on these three accident types in order to demon- 
strate the difficulties of interstate comparisons. Different states 
have different criteria for reporting accidents. Any orle of these 
types of accident reports could be used as the standard. In addition 
some states have a property damage criterion whereby' school bus acci- 
dents are not reported when cfemages are below $100. 

Accident Rates per Mill ion Vehicle M iles . 

The number of accidents incurred by each driver age group is nx)t a 
valid method of compari^son because thos figure does -not take mileage 
exposur^e into account. The higher involvement rate of 16~year-old, 



20-year-old, and 21 through 24-year-o*ld drivers could be attributable to 
their driving more miles and therefore being exposed to moce accident 
risks. • • 

Age group mileage was obtained from the APTR form^. Nineteen-yeSr- 
old drivers had the highest mean yearly mileage (71&2) and 18-year-olds 
the lowest (6732), An analysis of valance showed statistically signi- 
ficant differences between the 3ge grdups (see Table 4)-. Nineteen- 
yearTOld drivers drove the most number of days, followed, by 18-year- 
olds. Twenty-year-olds drove the fewest days (see Table 5). Twenty- 
year-olds and 21 through 24-year-olds drove the most daily mileage, 
while IS-year-olds drove the least (see Table 6). 

The accident rate us^d in this study is the number of accidents per 
million vehicle miles. Tables 7 and 8 display accident rates for each 
age group. When young drivers (age 16 through 20) were compared with 
older drivers (age 21 and over),''~the accident rate of the younger dri- 
vers was found to be significantly higher. However, when the 16-year- 
old drivers were eliminated from the comparison, the remaining young 
drivers compared favorably with the older drivers, showing no sigpifi- 
cant differences between the two groups. 

Lc^king'more closely at each age group by type of 'accident, the 
same pattern emerges for all five categories of acciiient. Sixteen-year- 
old drivers have the highest accident rates, followed Jby twenty-year- 
olds and drivers 21 through 24-years old. Tf>e differences . between an 
age group and the average rate for all other age groups ror "All Acci- 
dents" was statistically significants The 16-year-olds had the worst 
rate, and the 18 and 25 through 54-year-old groups had the best rates. 
The 20, 21 through 24, and 55 years and over groups were too small to 
allow statistically significant rate differences (see Appendix G for 
an explanation of the statistical method). 

Promisel (1969) reported that male bus drivers had poorer records 
from age 18 through 28. Young female drivers did well but tended to do 
worse with increas^ing age. Our data peak for the 16-year-old and 20 
through 24-year-old age groupings, but could not be analyzed for sex^ dif- 
ferences. There ^ere no consistent differences reported in-the raileage 
estimates of male and female driver questionnaire respondents, so there 
may be^ no sex differences in miles *driven (see Table 9). 



Acci dent Severi ty 

The data so far presented show that 16-year-olds had, the worst ^ 
record, and that 18 and. 25 through 54-year-olds had the best. However, 
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the number of crashes does not take into account the severity, of the 
accident. Therefore, crash severity and the number of injuries tticurred 
were analyzed by accident driver age groups. 

Report categories . ^ 

< 

Non-traffic accidents (i.e., crashes occurring off public roads • 
in driveways,. and on school grounds) were approximately 11 percent of 
of all crashes, and the differences between age groups were not sig- 
nificant (see Table 10). 

There was no significant difference between the driver age groups 
on the basis of whether the report was from the police or the school 
(see Table 11). 

Only 16.2 percent of the*crashes of school bus drivers 
were injury produci/ig; with no 'signifi.cant differences among age , 
groups (see Table 12). 

The amount of , damage done in each crash did not differ signifi- 
cantly-for the driver age groups (see Table 13). 

Cra^sh severity was examined according tp the sex of the driver • ' 
because some bu;5 sjLjpervis9rs maintained that women drivers had less - 
severe accj'dentS. The .proportion of injury o/ property accidents was 
not associated with driver sex. Looking at /he' amount of damage, "^he 
sex of the drivers age 16 through 20 years made no difference. Hovy-- 
ever, the female drivers over 20 did do less damage than the male 
drivers over 20. Of the women, 89.3 percent had damages below $500, 
' compared to 79.1 percjent of men (see Table 14). ' 

Injury accidents . 

The following findings are concerned with possible differences in 
the number of injuries, another measure of the severity of the accident. 

Table 12 shows lhat only 16.2 percent of the crashes were injury 
producing and that there were no significant differences among the driver 
age groups. Drivers were injured in only 1.3 percent of the cases and 
^there was no significartt difference between dpivers age 16 through 20 
and those age 21 and over (see Table 15). T»he 24 drivers injured w^re 
too few^to do a fuj} age group analysis. Driver injury was not a reli- 
able index of driver 'differences, because drivers were injured insuch a 
small proportion of the cases. , " . 
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The age of the school bus drivfer did not appear to be a factor 
in the 19 cases where pedestrians were hit by a motor vehicle. The 
small number did not allow a full age group analysis (see Table. 16). 
In school transportation accidents, pedestrians, usually pupils enter 
ing or leaving a school bus, are more likely to be struck by the 
school bus (74 percent of cases) than by another motor vehicle. 

The number and type of injuries are set out in Appendix H. 
Injuries are coded A, B, and C in decreasing order of severity. The 
code is more exactly defined on the Traffic Accident Report^(see 
Appendix A). There were no large discrepancies among driver age 
groups for the percentage o^ drivers in fatal or injury accident^ or 
the percentage of deaths or injuries sustained (see Table 17). I 

Injuries by passenger miles . , ' . . 

The number of injuries sustained is likely to be related to the 
number of passenger miles of buses. The number of people that could 
be injured in a collision depends on the number of passengers carried 
Furthermore, a greater number of passengers getting on and off the 
bus increases the risk of pedestrian accidents. Therefore, a measure 
of exposure of passengers at risk was obtained by looking at the 
number of passengers carried. 

The bus routes are planned to ^eep deadhead (empty bus. miles) .to 
a minimum. The estimates from the bus driver questionnaire suggested 
that only 14.4 percent of daily mileage was driven with no passengers 
on board. Therefore," vehicle miles can be used as a rough measure 
to examine passenger injuries by passenger mites.. Drivers age 55 
and over drove the lowest average number of passengers daily (63.9), 
while 20-year-old and 2] through 24-year-old drivers carried Jthe 
largest numbers daily (73.9 and 73.2). While there is little differ- 
ence in the* injury rate by driver age grc^p, 20 through 24-year-old 
drivers were safely carrying more passengers daily (see Table 18). 
This would improve their safety record on an accident per passenger 
mile basis. 

Whether younger or older pupil passejigers make the driver's task 
more difficult, and thus by their behal>ior on the bus affect the risk 
of collision and injury (in the event of a collision), is a matter of 
opinion. The 21 and 25 through 54-year-old drivers carry the largest 
average daily number. of elementary pupils per driver -(see Table 19). 
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Accident Type 



To TOintain and improve a safety program for school bus transporta- 
tion, the circumstances in which accidents occur must be studied. The 
following results concern the characteristics of accidents and the cir- 
<:umstances in which they occur, by driver age. 

Th^re were no statistically significant differences among aae groups 
in the angle of collision (see Table 20). 

Drivers 16 through 20 and 21 and over did not differ significantly 
overall in the type of accident, although trie younger drivers were sofne- 
what more likely to be involved in collisions involving another school 
bus. \^ost of the accident type categories were small- (see Table' 21). 

Data (HSRC, 1974) indicate that drivers under 20 years, especially 
males, are overrepresented in single automobile collisions, suggesting 
an inexperience factor. In this study, a comparison of single and 
mul ti-vehicTe collisions shows 19.1 percent of the accidents of 16-year- 
old drivers were single vehicle accidents compared to only 12.6 percent 
of 17 through 20-year-old driver accidents (see Table 22). Sixteen- 
year-old drivers had a higher proportion of single vehicle collisions 
than the other age groups. The proportion for the 17 through 20-year- 
old group was similar to that of the older age groups (see Table 23). 

Of buses in crashes, "defects were reported for only 2.5 percent, 
with defective brakes accounting for most (see fable 24). For 13.9 
percent of the' vehicles, defects were either not known or not stated. 
There were no appreciable differences among the driver age groups on 
the basis of vehicle condition (see Table 25). 



Violatiops , ' • 

» 

Of the 1882 j^ivers for whom the age a^d type of violations were 
reported, the highest proportion with charges were' 16-^year-old drivers 
(61.5 percent) followed^by 17-year-olds (61,2 percent). Those with 
the'least proportion of drivers charged were the 25 through 54-year-old 
drivers with 48.4 percent (see T^ble 26). ' X 

School bus driver^ had K128 violations charged against them, with 
11 drivers having two*iolations<?each . The most frequent charge made, 
against both the 16 through 20-year-old and'^^l and over driver^ was 
"unsafe movement;" the next was "improper backing," The two groups 
did not differ greatly in the type of violations charged agair>st them, ' 
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except that six percent of the violations , for the 16 through 20-year-^ 
old group were for "fol lowing 'too closely" (see Table 27)/^he number 
of violations was too small to analyze violation type by age group. 

Location of the Accident ' • ^ - • 

^The locality where people were doing most of their driving is asso- 
ciated with th^ir exposure to rfsk of crash and affects the .number and 
type-,of crashes experienced, type of driving (urban vs. rural) for each 
driver was obtained by determining the locality of th^ supervising school 
as explained in the Methods section earlier.- The'20-year-old and*21* 
through 24-year-old drivers were employed significantly more than the 
others in cities. This mlyvprovide some explanation of tRerfr higher 
accident rate for mileage driven, sijice they were exposed to rt)Ore risks 
' from traffic (see TaBle The urban or rural areas in*which drivers 

are employe.d also su'gges£s%that type of exposure accounts for the 20- 
year-old and 21 throygh 24-yea^-old drivers having nwre accident's than 
the other age groups on city streets (see Table 29). 

The kind of locality (i.e., open country, residential, school 
grounds, or business) in which accidents occur showed no statistically 
significant differences^ i^or the age groups. However the small differt*" 
ences do follow the pattern of the previous table. The 20-year-olds and 
21 through 24-year-olds had^-more-accidents' tKan other-age groups in . 
residen^tial or industrial and business localities. Drivers 55 years and 
•over had most accidents (53.8 percent) in ppen cougtry^ (see Jarble 30). 

The proportion of accrdents occurring at intersections and drive- 
ways showed no statistically significant differences among the age 
groups.* The slightly higher proportion of 20-year-old and' 21 through 24- 
year-old drivers in a-ccidents at intersections could be explained by the 
larger amount 6i city driving they do^ and thus, the larger ntnnb.er of 
intersections they jnqst negotiate. Older drivers, 55 years and over, 
had a greater proportion of crashes not at intersectiQns, reflecting 
their greater amount of rural driving (see Table 31). 

Time of the Accident 

' Twenty-seven percent of accidertts occurred in winter, thirty-two 
percent, in spring, six percent in summer (reflecting the months that the 
scThools are closed), and thirty-five percent In fall. Campbell (1.964) 
found a tendency (not statistical ly significant) for drivers younger 
than 21 to have more wjnter time accidents tl^an'driyers older than 21. 
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•Although there are statistically significant differences amono the age 
groups there are no clear trends i^eadily observable (see Table 32). 

_ While a somewhat larger proportion of drivers" accidents occur on 
Friday, the differences were not significant for driver ^ge (see Table 



Drivers under 21 had a -Similar proportion of' accidents on both the 
school-bound and home-bound trip, but drivers 21 and over had rnore acci- 
dents on the nx)rp i ng ^tr.ip and fewer on the home-bound trip (see^'Table 34). 



Weather and Road Conditions . . ^ ' ' 

To explore the hypothesis fha-t younger drivers (age 16) with less 
driving- experience had a larger 4>roportion of accidents when the df.iving 
task became more difficult (as discussed earlier* iVi the Waller model), 
accidents in difficult driving conditions were^ examined. 

There was no significant differelnce overall between driver age 
groups and the type of ro^d surface. However^ IG-year-oTd drivers had 
a higher proportion of accidents on loose surface roads than the other 
age groups. Considering only the younger dri.vers, 16-year-old drivers 
had a signif i^cantly Jarger proportion of accidents (17^6 'petfWit) on 
loose surface roads than the 17 through 20-year-bld drivers (12 3 per- 
cent; see Table 35). 

Another variable, road defects, was examined'^s an index of the 
^■fficulty of the driving task,. No statistically significant difference 
was found, although when roads had defects (e-.gi. , k-uts or defective 
shoulders), 16-year-old drivers had a slightljMiiffrer proportion of acci- 
dents than the drivers 17 through 20 years (seeTable 36). 

There was, no signi ficapt difference between drivers 16 through 20 
years and 21 and over on ^e^Basis of road condi^jons, although the 
younger group di'd have slightly more crashes .when roads were not dry 
than the drivers .over 20,years. A breakdown by age groups ^did not show 
a significant difference for 16-year-old dri'vers (see Table 37). 

•Wealhac affects visibility and road surfaces^ and- can make the- driv- 
ing task more difficult. * The difference was not s.fe<rrTTtically \ignifi- 
xioty but again younger drivers did have slightly mpre accidentsNwhen 
weather conditions were not clear with rain, snow, clouds 6r foq Ysee 
T^ble 38). ■ 
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Whether the road Was straiglvt and 'level, or s-trai^ht an(i hilly, 
carved and level, or curved and hilTy, showed no significant differences. 
Sixteen-year-old drivers did have a slightly hi^er proportion of acci- 
dents under the mre difficult task of driving on roads that-are,not 
straight and level (see Table 39), . . , 

\ I - 

Driver Experience 

, * 

Iriformation about the amount of driving experience in years' is * 
-requested on both the Traffic Accident Report ami/School Bus Accident 
Report, but neither report form stipulates whether general driving or 
only bus driving "experience is to be indicated. - Also, driving experience 
is codpd in years,' and it is 'possible that less' than one year's experi- 
ence is classified as one year. 

The questionnaire to school bus drivers asked for both bus driving 
and general driving experience, in years and months. The two types of^ 
driving experience differed, and older age-^iroups. had a hfgher proportion 

of general driving experience and a lowejf proportion of bus driving 

experience. ; ' . 

When the (Questionnaire sample is compared with the accident^ sample, 
the proportion of general, driving experience is about the same (see Table 
,40). Ninety-nine percent of 16-year-olds in accidents had less than two 
years of driving e^i^erience, which corresponds with the questionnaire 
group not involved in accidents. This proportion is to be expected as 
provisional license* are a^vailable beginning at age 16, The 17-year-old 
drivers in accidents with less tt^^n two years experience are not over- 
represented when they are compared to the experience one would expect, 
based on the questionnaire qrCup. For 18-year-olds in accidents, 26.4 
percent had less than two years driving experience, which was a lower 
proportion than the bus driving experience of the 18-year-old question- 
naire group, but higher than the generefl driving experience of that same 
group. The 19-year-old group, although they have a good overall safety 
record, showed a much higher proportion of inexperienced drivers (30 
percent compared to 6.3 percent in the questionnaire sample with less 
than two years general driving, e>H5erience) . The other age groups did 
not differ. 

The^^ther driver . 

Of the cr.ash-invoVved drivers, 15.4 percent were involved in an 
accident on the school grounds (see Table 30).' More may Tiave been 
involved in accidents in the close vicinity, although this isnot 
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entered on the report forms. One wquld expect that if a substantial 
, number of accidents- occur in or-nesf the school grounds, there is an , 
increased possibility that the other driver involved would also be 
youthful, as there would be a higber representation .of young people . 
driving to and from school at the same 'time as"lhe school buses. 

_ Table 41 shows t.he age of the 1603 other drivers involved in an 
.accident wi th a school bus. For the 1241 whose age is known, 14.7 
percent were 17 years and below, and 7.6 percent were 18 through'l9 
years. These are higher proportions than those generally represented 
in North Carolina crashes, where 8.5 percent of the drivers involved 
1970)^ ^"^ ^^^""^ ^"^ ^^'^ percent are 18 and 19-year-olds ''(Wal ler. 

Driver Characteristics 

A further study is planned to link thedriver characteristics 
obtained from the driver questionnaire sample to individual driver records 
However, some characteristics shown by the questionnaire sample provided 
an interpretation of age group accident rates. 

'^Vle reason put forWard for hiring student drivers is that they'are 
more r^dily available tor supervision than adult drivers. However 
about 40 percent of thec^dri vers surveyed over age 20 were school 
employees; the next largest group was housewives (31 percent). The age 
group with the best safety record among the older drivers was the 25 
through 54-year-old group, who had, by far, the largest proportion of 
people who stated their occupation as home duties fnearly 35 percent). 
All the other occupational groups were much smaller, except that 25 
percent of the 55 years and older group were retired or unemployed (see 
Table 42). . 

Eighty-six drivers u/ider age 21 in the questionnaire sample were ' 
not attending school. All 16-year-old drivers were students. Although 
the numbers were too small to calculate occupational proportions for 
each age, the largest occupational group was the one of individuals 
attending college (about 34 percent); 22 percent were school employees 
(see Table 43) . » -v^ . ^ 

Looking at the ^i»ades of the student drivers in the questionfiaire 
sample, the largest proportion had a C averajge/ the next largest group 
was. the. B average students. Twenty-year-old- drivers had. the largest 
proportion of C grades, nearly 86 percent (see Table 44). 
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IV. DISCUSSION AND SUhSWRY 

4t 



School bus accident rates were calculated both in, terms of accidents 
per driver age group and accidents per million vehicle miles by driver 
dge group. The accident ratestdid not show a simple age-rela^ied curve 
clearly differentiating J^^iween student and adult drivers. Rather, both 
procedures for deterniniifg*accident rate showed 16-yearrOld drivers to 
have the highest accident rates, followed by .the 20-year-old and the 21 
through 2'i-year-old groups. The drivers age 17 through 19 had rates that 
co^ared favorably with drivers age 25 through 54, These same relation- 
ships were foOnd for all five categories oi" accidents, namely, all acci- 
' dents, traffic accidents, Dolice report accidents, property d'anrage only 
accidents, and injury accidents (see Figures 3 and 4). 

Comparing driver m,ileage information with accident inforrration , 
there were no significant differences found among age^groups for accident 
severity. ^Qnce the drivers were involved in an accident, the amount of 
damage did not differ by age group. However, it was the impression of 
some school bus driver supervisors that ferrale drivers did less damage 
in accidents than male drivers. Th-is impression proved partial ly .correct 
in that 89 ..3 percent of^the female drivers age 21 and over in accidents 
reported damage below $500 compared wi.th 79.1 percent of accident- 
involved male* drivers age 2) arjd over (s'ee Table 14). 

♦ • 

Th"e rates on injury-producing accidents and the number of people 
injured showed no significant differences by. age group, Dn'vers^ age 20 
an4 age- 21 tjjrough 24 carried the largest number of passengers daily, 
thus increasing 'their potential «for having more passengers injured 
should an accident occur. S'ince these drivers did not exp.erience greater 
numbers of passengers injured, their safety record looks somewhat better,., 
then, when one considers the number of passengers safely carried.. 

No information was available on the type ,of injury sustained by 
passengers, ^eyond the degree of severity. Information was not avail- 
able on injury caused to passengers by their impacting interior parts of 
the bus, but this is an important aspect of injury prevention (Snyder, 
1972)." Vehicle defects were reported by only 2.5 percent of accident 
drivers, most of these being defective brakes (see Table 24), 

Twenty-year-old and 21 through 24-year-old drivers were employed 
significantly more th^n the other age groups in cities (see Table 28), 
This may provide. some explanation for their higher accident rate per 
miles driven, because they are exposed to more risks 'from traffic. This 
IS borne out by the fact that these age gro.ups had a greater proportion 



^ . 17 



of their accidents on city s'treets (s^e Table 29). Although. the differ- 
ences were not statistically significant, tfiis pattern held for the acci- 
dents in residential or industrial and business areas (see Table 30) and 
for accidents in intersections (see Table 31). 

The 'largest proportion of accidents occurred in fall, then spring, 
then winter, but tfiere were no clear directions o-f difference among the 
age groups (see-Table 32). A slightly higher proportion of accidents 
occurred on Fridays, but there were no age group diffe^ces (see Table 
33).. Drivers 16 through 20 years^had a similar proportTon of accidents 
on thf school-bound and home-bound trips, but the drivers over 20 had 
more accidents in the morning and fewer on the home-bound trip (see 
Table 34). 

Accidents in more difficult driving conditions were examined \o 
explore the hypothesis that inexperienced drivers are likely to have 
more accidents when the driving task becomes more -demanding. Sixteen-, 
year-old operating drivers had, of course, the largest proportion with 
less than two years driving experience, 99 percent (see Table 40). 
Focusing on the group with tjle least driving experience, 16-year-olds 
were more likely to be ?t fault in accidents, and' were more likely to 
have accidents under advers-e conditions. ' 

9^xteen-year-old drivers had the highest proportion of violations, 
61.5 percent, followed by J 7-year-old drivers with 61.2 percent. TRe 
25^ through 54-year-old drfvers, who also have a good safety record, had" 
the smallest proportion of accident-driver charges (48.4 percent; see 
Table 26). The numbers for each violation type were too small to warrant 
an age group analysis.' " ^ 

Younger drivers in the general driving population have been shown 
to have the largest prof^ortion of single vehicle^ accidents. Such acci- 
dents tend to be mpre severe than multi-vehicle accidents. Although the 
amount pf damage did not differ sign^if icantly for the age groups, 16- 
year-old ascident drivers had a higher rate of single-vehicle accidents 
(19.1 percent compared ta 12.6 percent pf 17 through 20-year-old drivers 
see Table 22). Sixteen-yeal^-old drivers had a higher proportion of 
accidents occurring on loose surface roads than the other younger drivers 
(see Table 35), and a slightly but not significantly ^higher proportion 
on roads with defects (see Table 36): They had a slightly but not signi- 
ficantly higher proporti6n of accidents on roads t\)at were not straight 
and level (see T^ble 39). Drivers 16 through 20 years had slightly but 
not significantly more, crashes than drivers over 26 on roads that were 
not dry (see Table 37) and in bad weather (see Tat)le 38). 
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Questionnaire data on the characteristics of the drivers employed 
provide some probable hypotheses concerning safety records. The 25 
through 54-year-old group which had a good safety record includes a 
large proportion of housewives and school enpTt)yees^ HoWeyer, tlfe 21 
through 24-year-old group with a poorer safety record also includes a 
large proportion of school employees (see Table 42). The largest propor- 
tion of 20-year-old drivers, who as a group also have a pborer record, 
were>no longer school students (see TabVe 1). Those still in school were 
not high acaderfc achievers (see Tab.le 44-), and those who had left school 
had a variety of occupations, the largest groi^) in the questionnaire 
sample being college students (see Table 43). 

V. CONCLUSIONS AND RECOMMENDATIONS 

The results indicate th^t 16-y*ear-old bus (^rivers experienced'a 
higher accident rate than other age* groups. Ages 17 through 19 years 
compared reason^ly favorably with older drivers, aged 25 through 54 
years. Bus drivers aged 20 through 24 years and 55 years and over-had ' 
higher accident rates on a mileage basis than. the 17 throrjgh 19->ear-old 
drivers, but tliese older groups were small and the ^differences could not 
be substantiated statistically.. 

-y ; 

There were not large differences between the age groups, on the 
severity of accidents. DiffeEences in the location of the accidents were 
explained by the higher proportion of 20-year-old. and 21 through 24-year- 
old drivers who are employed in urban areas, and this also provides some 
explanation for their* .elevated accident rate as they are exposed to rrpre 
traffic risk/ 

There was evidence that the most inexperienced group, the 16-year- 
old driver^LX' had a higher f>roportion of'accidents in circumstances where 
the driving task was more c/emanding such as on loose surface roads, and' 
slightly but not signjficaptly more accidents on roads with defects and 
on roads that were not straight and level. Drivers under 21 years had 
slightly more crashes in bad v/eather and or^roads that were not dry. 

Sixteen-year-old drivers also had the" highest proportion of viola-^ * 
tions\ and the highest prpportion "^f single-vehicle collisions. 

In view of these results, it may be worthwhile to experiment, with 
li'censirjg more school bus drivers at age- 17 years rather tfian age. 16,' • 
provided they have had a full year of drjying experience at that time. 
Such a proceciur^ could not be expected to result in a reductron in acci- 



dent rates among first year drivers comparable to the currpnt 17 
year-old drivers, since many of the drivers in the latter category have 
had not just a year's driving experience, but a year's experience driving 
a school bus. ' " * - 

Fi^rthermore, there was a selection factor operating, since a bus dri 
ver can lose his certification if he is convicted of any of the following 
whether they ocour while he is -driving a bus or otherwise: 

1. "* Any conviction that would bring suspension or revocation of 

-driving privileges. « 

2. Passing a stopped school bus. ' - 

3. Two moving violation^^^ a 12 month period. , . 

4. Hit and run involving property damage^ 

5. Speeding in excess of 15 mph above the posted speed limit. 

6. Any moving violation in connection with an accident. 

In addition, a driver can lose his certification v/hile driving^ a school 
bus,, . if he is convicted of failure to stop at a railroad crossing, speed- 
ing, or failure to stop at a stop sign. 

Thus the 17-year-old drivers who drove a bus^when they were 16 
survived the first year without any of the abo^e infractions. 

Subsequent to the 1971-72. school year^studied in this report, legis- 
lation was passed extending , the limited driver's permit to 15-7ear-olds. 
Previously, the earliest suc|i a permit could be obtained was age 15-1/2. 
The age for licensing remains 16. The extension of this, permit for an ' ■ 
^ddi tionaV six months provides beginning drivers with the opportunity for 
additional practice before becoming elig;ble for licensing''. If young 
people arg actually taking advantage of this option by securing the per- 
mit earlier aod gaining driving practice during this period^, one should 
e3(pect to have more experienced 16-year-old applicants for school bus 
certification. Such applicai^ts should do better if>^the eO(perience in an 
automobile transfers to the operation of a bus. It may be that 16-year- 
*old school bus drivers could be selected from those applicants who have 
used this new permit option and have had driving experience since the 
age of 15. 



While an earlier s.tudy of North Carolina school bus drivers showed 
no significant differences between the drivers under age 21 and those ^ 
age 21 and older, this study was undertaken because there was some feel- 
ing that circumstances had changed in the interim find that schools were 
no longer likbly to be able to get such good student drivers. This 
analysis showed 'th'at there was a significant -difference between drivers 
age 16 through 20 and those age 21 ^nd older, with the younger drivers 
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haying a higher accident rate» However, it was further found that it was 
the 16-year-old driver^ accounting for this high rate. There were no sig- 
nificant differences between the accident rates of drivers age 17 through 
20- and those age 21 and older. Because further analyses indicated t;hat 
the poor performance of the 16-year-old drivers is probably attributable 
to their inexperience, i^ is reconrpended that increased attention be 
given to the selection and training of tTt^se beginning drivers. It 
should be underscored that the drivers age 17 through 19, who constftute 
the vast ri^ority of the total number of school bus dryers in North , 
Carolina, compare well wit'h the drivers age 2^. through 54. In addition, 
there were no age differences found in relaiTion to the severity of acci- 
dents ^curred. 
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Table 2. 



Age 

•55-59 
60-64 
65-69 
70 & over 
All -older drivers 



/ 



Nimber of older, drivers in th^ 
1971-72 mileage\iqures and 1574 
questionnaire sample (column 
percentage in parentheses). 

Number ' 



1971-72 Mileage 
N {%) 
54 (37.0) 
53 (36.3) 
32,(21.9) . . 

, Zl'f 4.8) 

146 



1974 Sample 

N (%)" 

29 (41.4) 

21 (30.0) 

16 (22.9) 

4 ( 5.7) 
70 



O V 
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Table 3. Accident involvement for types tof accident 
reports (the number of axcident Virivers 
divided by the number of operating drivers 
in each age group). 





All , 


Traffic 


Age 


Accidents 


Accidents 


16 


n '^riR 


U.d/U 


17 


0 IflP / 


n 1 

U . 1 06 


18 


p. 128 


0.115 


19 ^ 


0.171 


r 

"^0.154 


20 


. 0.286 


0.231 


21-24 


0.262 


0.248 


25-54 ^ 


0.131 


0.119 


55 and over 


0.178 


\0.151 ' 


All drivers ^ 


.0.183 


(lY53 ' 



' Polica Report 
Acc/dents 




0.128 



. 16-20* 
21 and oVer 
All drivers 



0.187 
0.142 
0.182 



0.167 
0.128 
0.162 



\ 



0.132 
0.091 
0.127 





Table'4. Yearly mileage by operating driver 
age groups. 



/' 



F7. 1021 Z = 2.58. .05 > P > .01 



Aai 


Number 
-of Drivers . 


\ 

Total Mileage 


Mean Mileage 


16 


1,482 


10,068,03^ 


6794 , ' 


17 


4,436 


29,950,399„ 


6752 - 


18 

19' . 


2,584^ 
387 " 


17,394,984 ^ 
2,767,8S6 


6732 
7152 


20 I 


90 ' 


617,924 . 


6866 


21-24 


145 • 


1,014,464 


^ 6996 


25-64 


* 955 


\6> 776,6^4 <^ 


7096 


55 and over^ 


146 


N 990/682 


6785 


M^ drivers ^ 


. 10;225 


69,580,960 


6805 



\..- 



\ 



25 \ 
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Table 5. .Days driven annually by operating 
^ driver age groups. 

Number 



Age 


of Drivers 


■Total Days" 


Meafl Days 


16 


1,483 


257,869 \ 


173.9 


17 


4,437^' 


^ 772,649 ' 


174.1 


18 


2,580 ^ 


452,201 


175.3 


19 


-388 • 


68,505 


176.6 


20 


90 


15,331 


" 170.3 


.21-24 ^ 


145 


^4,324 


• 168.0 


, 25-54 

1 


■^955 


165,301 


173.1 


55 and over 


146 


25,246 


\ 

173.0 


Al^ drivers 


10,224 


' 1,781,426\ 


.174.2 


Fy, 10216 = 3.43, 


P < .01 


« 
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Table 6. Daily mi>eage by operating 
driver /age groups. 



Age 

16' 


Number . 
' of Driveils 


Total Daily 
Mileage 


1,482 


58,220 


17 


4,432 • 


172,755 


18 


2,579 


, ; 99 .41.3 


19 ■ 


387 


15,663 


20 


• 90 


3,759 


• 21-24 


145 ^ 


6,066 


25-54 




39,287 


55 and oyer- 


iV ' 


V ' 5,679 


All drivers' 


10,211 T''^ 


. 400 < 842 



^J^. 10203 = 3.78, P < .01 



• 40 



\ • 27 
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?abl,e 7. 



Age 

• ^" 17 
18 
19 

20 

21-24 

25-54 
55 and over. 
All drivers 



Accident rates per raillipn vehicle 
miles for types of dcci<Jent reports 
by driver age groups.' 



^1 

Accidents 
45.19 
27.25 
19.20 
24.21 
42.10 
37.46 
18.59 
26.24 
27.13 



Traffic 
Accidents 

40.13 ■ 

. 24.24 

17.25 

21.68 s 

33.98 

35.49 

'l6.82 

22.10 ' 



24.19 



Police Report 
Accidents 

30.39 

19.20 

• 14.4^ 

17.34 

30.75 

* 24.64 . 

• 11.95 
16.15 • 



18.99 



16-20 (student) 
21 and over (adult) 
All drivers 



■ 27.93 
21 .'64 
27.13 



17-20 
21 and over 



All 'drivers age 
17- a|^ over 



24.50 
21.64 
24.08 



ERIC 
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'Table 8. Accident rates per mi 11 ion' vehicle miles for 
property and- injury accidents by driver age 
- 'groups . 



- Age ' 
, 16 • 

17 

18 

19 
' 20 
21-24 
25-54 _ 
55 and over , 
All drivers 



Property 
.Accfdents 



Injury 
Accidents 



37.94 

23.14 

- ^ 
15.23 

20.59 

35.60 

33.52 

15.94 

22.21 

22.75 



7.25 
4.12 
3.96 
3.61 
6.47 
-3.94 
2.66 
4.04 
4.38 



42 

29 



Table 9. Average daily mileage for male and 
female drivers in the questionnaire 
sample by age groups. 



Means " 

ASi ^ Male Feral e Number of Drivers 

16 41.9 41.4 175 

17 44.5 ,4&.5 526 

18 46.4 42.9 '298 

19 45.6 53.1 , • 51 

20 . 36.4 47.8 31 
; ?l-24 47.0 41.7 70 

25-54 40.5 42.3 / 670 

55 and over 37.1 44. 2i 65 ' 
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Jable 10. Traffic and non-traffic accidents 
by^ accident driver age groups 
(row percentage in parentheses). 



Age 


Traffic 
Accidents 


Non-traffic 
Accidents 


Total 


N 


% 


N 


K 




16 


404 


(88.8) 


51 


(11.2) . 


455 


17 


726 


(89.0) 


9P 


(11.0) 


816 


18 


300 


(89.8) 


34 


(10.2) 


- 334 


19 


60- 


(89.6) 


7 


(10.4) 


67 


20 


- 21 


"(80.8) 


5 


(19.2) 


26 


21-24 


36 


(94.7) 


2 


( 5.3) 


38 


25-54 


114 


(90.5) 


.12 


( 9.5) 


126 


55 and over 


22 


,(84.6) 


• 4 


(15.4) 


1 

26 


All .drivers 


1683. 


(89.1) 


205 


(10.9) 


1888 



x2 = 4.15,' 7 df, p = ft. 76,* N.S. 



44 

31 
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Tabl^ n. Type of report made on the accident by 
accident driver age groups (row per- 
centage in parentheses)'.. 



Age 


Police Report 


SchooO Report 


Total 




N (%) 


N [%}■ ■ 


16 


306 (67.3) 


149(32.7) 


455 


1.7 


575 (70.5) 


• 241 (29.5) 


816 


' 18 


"251 (75.1) ~ 


83 ('24.9) ' 


334 




48 (71.6) 


19 (28.4) 


67 


20 


19 (73.1) , 


7 (26.9) 


26 


' 21-24 


25 (65.8) 


13 (34.2) 


38- 


25-54 


81 (64.3) 


45 (35.7) 


126 


55 and over 


16 (61.5) 


10 (38.5) 


26 


All drivers 


1321 (70.0) 


567 (30.0) 


1888 



= 9.30, 7 df, p = 0.23, ' . ^ 

Er|c ' 45 ' 



Table 12. Injury and property accidents by 
accident driver age groups (row 
percentage in parentheses). 



Age 


Injury or 
Fatal Accidents 

H {%) 


Property 
Damage Only 

N {%) 


Total 




, 7J(16.0) 


382 (84.0) 


455 


17 ' 


123 (15.1) 


693 (84.9) 


816 


18 ' 


■* 69 (20.7) 


265 (79.3) 


334 


19 


] 10 (14.9) 


57 (85.1) 


67^ •' 


' on 
cv 


A Vie A\ 




do 


21-24 


4 (10.5) 


* 34 (89.5) 


38 


25-54 


18 (14.3) 


108 (g5.7) , 


126 


55, and ovel" 


4 /15v4) 


, 22 (84.6) 


26 


All drivers 


305 (16.2) 


1583 (83.8). 


1888 


= 7.02, 

) 

0 


7 df, p = 0.42, N.S.l 


< 


• 


< 




«• * 





1 ^ 

33 
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Table 13. tCost per accident by accident 
driver age groups (row per- 
;centage in parentheses). 



Age 


Under 


$100- 


$500- 


Over 




$100 


' $499 


$999 


$1000 


Total 




N % ■ 


N % 


N % 


N 


% 




16 


130 {30.4} 


215 (50.2) 


51 (ll.9)r 


32 (7.5) 


428 


17 


184 (24.5) 


401 (53.5) 


113 (15.1)_ 


52 (^.9) 


750 


18 


79' (25.2) 


.168 (53.7) 


48 (15.3) 


18 (5.8) 


313 


39 ' 


16 (25.0) 


■ 36 (56.3) < 


7 (10.9). 


5 \7.8) 


64 


20 


' 6 (25. 0| 


'l4 (58.3) 


3 (12.55 


1 


(4.2) 


24 


21-24 


10 (27.8)i 


20 (55.6) 


5 (13.9) 


1 


(2.8) 


36 


25-54 


41 (34.7)' 


' 50 (50.8) 


I'l ( 9.3^ 


6 


(5.1) 


118 


and over 


7 (28.0) 


13 (52.0) 


3 (12.0) 


2 


(8.0) 


25 


drivers 


473 (2€.9) . 


927 (52.7) 


241 (13..7) 


117 


(6.7) 


1758 



= 14.99, 21 df, p = 0.82. N.S. 



. ^ 34 
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Table 14. Cost of accident darrage for drivers 
21 years and over by sex (column 
percentage in parentheses). 





Male 


Female 


Adul t drivers 




n (%) ' 


N {%)• 


N {%) 


Under $100 


20 (23.3) 


38 (40.9) 


58 (32.4) 


$100-5499 


48 (55.8) 


45 (48.4) 


93 (52.0) 


$500-5999 


10 (11.6) 


9 ( 9.7) 


19 (10.6) 


Over $1000 


8 ( 9.3) 


' 1 ( 1.1) 


9 ( 5.0) 


Total 


86 


93 


179 



s 



x2 = 10.92, 3 df, p = O'.OI 



48 * 



Table 15. Driver injury by accident drivers 16-20 
and 21 and over (column percentage in 
parentheses). 



16-20 Years 21 and Over Total 

Driver injured 19 ( 1.1) ' 5 ( 2.6) . 24 ( 1.3) 

Driver not injured 1679 (98.9) 185^(97.4) 1864 (98.7) 

. Total 1864 24 . 1888 

x2 = 2.03, 1 df,^p = 0.15, N.S.i 



Table 16. Pedestrians strjjck by type of vehicle by accident 
school bus drivers 16-20 and 21 and over (column 
percentage in parentheses). 



16-20 Years 21 and Over All Drivers 
No. Pedestrian 1680 (98.9) 189 (99.5) 1869 (99.0) 

Pedestrian: , ; 

Hit by School Bus 13 ( '0.8) - 1 ( 0.5) * 14 j 0.7) 

•« < 

Hit by Other Vehicle 5 ( 0.3) 0 ( Q.p) s'f 0.3) 

/ ' ' Total' 1698 190 ' * 1888 

/ 

t 

= 0.69. 2 df. p = 0.71. N.S.J 
' X ^Woi Significant 



36, 
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Table 17. Injury or fatal accidents and the nljmbers 
killed or- injured by driver age groups 
(column percentage in parentheses) I 



Drivers- in. Fata\ Number of 

Age . or Injury Accidents Injuries 

n i%) ' N {%) 
» 

16 73 (23.9) 119 (25.2) 

17 . ' 123.(40.3) " . 186 (39.4) 

18 69 (22.6) ^ ■ 89 (18.9) 

19 10 ( 3.3) . I • 10 ( 2.1) 

20 4 ( 1.3) ' ' 9 ■( 1,9) 
21-24 ' 4 ('"1.3) 8 ( 1.7) 
25-54 18 ( 5.9) ^ 43 ( 9.1") 

55 and over . 4 ( 1.3) 8 ( 1.7). 

Total . 305. ^ ,,472 
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Table 18. Passengers driven daijy by operating driver age 
groups. . ■ , 



• Age 


Number 
of Drivers 


Total 1 
Passenger Daily 


Mean Passengers 
Daily. 


16 . 


1,479 


- ; 99,124 


67.0 


17 


4,417 


29.6,2^6 


67.-0 


18 


2,578 • , 


1Z0,481 


66.1 ' . 


• 19 - 


387 


25,334 


65.5 


" 20 • 


89 

• ( 


6,578 


73.9 • 


21-24 


142 


10,398 


73.2 


25-54 


956 

f 


66,910 


69.9 


55 and over » 


145 


9,265 


63.9 


All drivers 


-10,193 


684,376 


67.1 


F7, 10185 = 3 


27;:P < .01 
• 
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Table 19^ Elementary school passengers driven 
(_^'daily by operating driver .age groups. 
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* 

Age 


Number 
of Drivers 


4 

Total 
Passengers 


Mean 
Passengers 


16 


1361 


63,680 - 


• 50. ;5 


17 


3987 


203,331 


51 .0 


18 

4 


2363 


116,619 . 


49.3 


19 


' 348 


17,820 


51.2 


20 


84 


5,045 


60.1 


ai-24 


138 • 


8,805 • 


63.8 


• 25-54 


934 • 


/ , 59,033 


63.2 


55 and oyer 


142 


7,961 


56.1 


All drivers ^ 


9357 


487., 294 


52.1 


FV, 9349 = 30.05; P 


< .01 
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Table 21. Accfdent type by accident drfvers 16-20 

and 21 and over (column percentage in. \ 
parentheses). ^ 



, Type 

Other motor vehicle 

Perked vehicle ^ 

Ran off road or 
overturned 

School bus ' 

Other object 

Pedestrian 

Other non- 
col lisiorv 

Total 



16-20 Years 

N {%) 
1105 (65.1) 
' 197 (1].6) 

163 ( 9.6) 

\36 ( 8.0) 

49 ( 2.9) 

17 ( 1.0) 

31 ( 1.8) 
1^98 , 



21 and Over 

129 (67.9) 
30 (15.8)* 

18 ( 9.5} 
5 ( 2,6) 
^C.1.6) 

-1 ( 0.5.)' 

4 ('2.1) 
190, 



All Jn'vers 
-N (%) 
1234 (65.4)' 
-<^~2^7 (12.0) 

181 ( 9.6^ 

141 ( 7:5) 

iz ( 2.8) 

18 ( 1.0) 

35-( 1.9) 
1888 



= 10.85, 6 df, p ='0.09, N.S.^ 
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Table 22. , Type of crash by driver age (column 
percentage in parentheses). 



Type 


16 Years 


17-20 Years 


Drivers 


♦ 


' N {%) 


• N {%) ■ 


N {%) 


Siagle-vehicle 
crash 


•87 (19.1) 


156 (12.6) 


243 (14.3) 


Multi-vehicle 
crash 


368 (So. 9) 


-1087 (87*. 4) 


1455 (85.7) 


Total 


455 


1243 


1698 


x2 =11.19, 1 df, 


p = < .00] 







0 0 




Table 23.^ Single or multi-vehicle collision by 
' accident driver age groups (row 
percentage in parentheses). ^ 



Age 


Hul ti -vehicle 
crash 


Single-vehicle 
' crash 


Total 


. N (%) 


N - (%) ' 


N {%) 


16 


368 (80.9) 


■ 87 (19. U - 


' 455 


17 . 


711 (87.1) 


. 105 (12.9) 


816 


18 


291 G87.1) ' ' 


43 (12.9) 


334 


* • 

19 


61 f91 0) 




1 

0/ 


20 " 


24 (92.3) 


2 (.7.7) 


26 


21-24 


34 (89.5) 


4 (10.5) 


38 


25-54 


109 (86.5) 


1-7 (13.5) 

f 


126 


55 and over 


22 (84.6) 


4 (T5.4) 


26' 


All drivers 


1620 (85.8) 


268 (14.2) 


1888 


x2 = 13.64, 7 4f. 


p = 0.058, N.S.^" 
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Table' 24'. Vehicle condition reported for all 
schoo-1 buses in accidents. 



Defective brakes 

OtheV defects 

Not known or not stated 

No defects 

Total 



Total Vehicles 

N ■ i%) 

31 { 1.6) 

19 { 0.9) 

273 (13.9) 

1648 (83.6) 
1971 



'Table 25. Vehicle condition by accident . 

drivers 16-20 and 21 and over 
(column percentage in parenthesfes) . 



Vehicle Condition 

Defects 

Not stated, or 
not known 

No defects , , 

Total 



16-20 Years 
41 ( 2.4) 

218 (12.8) 
1439 (84 >7) 
1698 



21 and Over 
^4 ( 2.1) 

29 (15,3) 
157 (82. 6h 
190' . 



Aiy School 
Buses 

45 ( 2.4) 



247 (13.1) 
1596 (84.5) 
1888 



x2 = 0.93, 2 df, p = 0.62- 
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Table 26. Drivers charged with violations by 
accident driver age groups (row 
percentage in parentheses). 



Age 
16 

18 ' 
19 

■ ^20 

21-24 *^ 

25-54 
55 and over 
All drivecs 



Violation Charge 

N {%) 
279 (61.5') 
497 (61.2) 
195 (58.4) 

36 (53. 7> 

13 (52. o; 

21 <55.3) 

61 (48.4) 

15 (57.7) 
1117 (59.4) • 



No Charge 
N {%) 
175 1(38.5) 
315 (38.8) 
1?9 (41.6) 
31 (46.3) 
12 (48.0) 
17 (44.7) 
65 (51.6) 
n (42.3) 
765 (40.6) 



Total ^ 



454 
812 
334 
67 
25 
38 
126 
26 
1882 



Table 27. Ntinber of violations by accident drivers 
16-20 and 21 and .over (column percentage 
in parentheses). 



V 10 1 a U lOn 


' 16-20 Years 


21 and Over 


HJ 1 

Violations 




N (?) 


n (%) . 


N {%) 


unsafe movement 


" 272 (26.40) 


30 (30.61) 


302 (26.8) 


Improper 'backing 


.183 (17.77) 


21.(2T.43)'' - 


204 (18.1) 


Other violations 


167 (16.21) 


18 (18.37) 


185 (16.4) 


Failed to yield 


118 (11.46) 


12 (12.24) 


130 (11.5) 


Speeding* 


. 10.7 (-10.39) ' 


11 (11.22) 


118 (10.4) 


Following too close 


65 ( 6.31) 


0,(0) 


65 ( 5.8) 


Driving on wrong 
side 


, 60 ( 5.83) 


5 ( 5.19) 


65 ( 5.8) 


Improper turn 


58 ( 5.63) 


1 (.1.02) 


59 f.5.2) 


Totai 


1030 


98 , 


1128 



= 16.39, 8 df, p = 0.03 
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Table 28. Urban or rural exposure by operating 
driver age groups (row percentage in 
parentheses) . 



Age 


Ci ty 

s ^ 


Town 


S Rural 


Total 
• 




'n. (%) 


N 


{%) 




16 


204 (13.7) 


1280 


(86.3) 


.1,484 


17 


658 (14.8) 

f 


3777 


(85.2) 


4,435 


18 ~ 


341 (13.2) ., 

/ 

70 (18.0) 


' 2240 


(86.8) > 


^,'581 


19 


318 


(82.0) 


388 


20 


• ■ 22 (24.7) . 


67 


(75.3) - _ 


89 

4 


21-24 


44 (30.3) 


1G1 


(69.7) 


. 145 


. 25-54 ; 


J 30 (13^7) 


818 


{8S.3) 


948 


55 and over- 


- 14 { ?.-8) 


.129 


(90.2) 


143 


All Drivers 


1483 (14.5) 


• 8730 (85.5) ' 


10,213 



x2 = 48.29, 7 df, p = 0.00 

• GO. 
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Table 31. Intersection or-drivew^ic by accident 
driver age groups (row percentages 
in parentheses). 



= 14.05, 14 df, p.= 0.44, H.S^ 

A 



.6.3 

50 



Age 


Intersection 


Driveway 


Intersection 


To.tal 




' N {%) ' 


N {%) . 


^-N (%) 




16 


173 (38.0) 


75 (16.5)_ 


207 (45.5) 


455 


17 


318 (39.0) 


151 (18.5) 


347 (42.5) 


816 


18 


128 (38.3) 


60 (1.8.0) 


146 (43.7) 


334 


19 


26 (38.8) 


10 (14.9) 


31 (46.3) 


.67 


20 


16 (61.5) 


4 (15.4) 


6 (23.1) 


26 


21 '24 


21 (55.3) 


4 ('l0.5) • 


'13 (.34.2) 


38 


25-54 


47 (37.3)' 


23 (18.3) 


56 (44.4) 


126 


and over 


7 (26.9) 


6 (23.1.) 


13 (50.0) 


26 


drivers 


736 (-39.0) 


333 (17.6) 


819 (43.3) 


1888 
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Table 33. Day of week by accident drivers 

(column percentage in parentheses). 



All 





16-20 Years 


PI Ypar<5 finH flvpr 


UT 1 Vcio 




N- {%) 


N. {%) 


i%) 


Monday 


296 (17.5) 


, 36 (19.1) 


'332 (17.7) 


Tuesday 


338 ( 20. OJ 


36 (19.1) 


374 (19.9) 


Wednesday 


349 (20.7) 


40 (21.3) 


389 (20.7) 


Thursday 


326 (19.3) 


35 (18.6) 


361 (19.2) 


Fri day 


381 (22.5) 


41 (21.8) 


422 (22.5) 


Total 


1690 


188 


1878 


= 0.43, 4 tff, 


p = 0.98, N.S. 1 / 
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Table 35. "Road surface by young accident dri^s 
(column percentage in parentheses).. 



Type 



Hard surface 
Loose surface 
Total. 



16 Years 

■N {%) 

361 (82.4) 

77 (17.6) 
438 



17-20 Years 

N- {%) 
1038 (87.7) ^ 
146 (12.3) 
1184 



Young Drivers 

N (%) 
1399 (86^.3) ■ 
223 (13.7) 
1622 



/2 = 



X = 6.99, 1 df, p = 0.008 



Table 36. Road defects by young accident dHvers 
(column percentage in -parentheses) . 



^ 1 



Road defects 
No defects 



16 Years 
N i%) ' 
41 (1,0.0) 
369 (90.0) 
>410 



■1 7-20 Years 
■ N {%) 
90 ( 8.0) 
1041 (92.0) 
1131 



Young Drivers 
• {%) 
131 ( 8.5) 

1410 (9i:5) 

1541 



1.36, 1 df, p = 0.24, H.S^ 
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Table 37. Road conditions by accident "drivers 
^ " 16-2t) ahd 21 and over (column per- 
^ centage in p^arentheses) . 



Type 



J. 



Dry road 

f/et, muddy; icy 
snowy, oily, etc. 

Total 



16-20. years 

N- {%) 
1232 (76.3) 

382 (23.7) 
1514 



21 and Over 
N {%) 
144 (81.8) 



32 (18.2) 



176 



All Drivers 

N {%) 
1376 (76.9) 

414 (23.1) 
- 1790 



x2 = .2.38,\l df, p = 0.12, N.S. ^ 



Table 38. WeatherJ)y accident drivers 16-20 
and 21 and over (column percentage- 
in parentheses^. 



Clear 
Not clear 



Totir 



16-20 Years 

N {%) 
1044" (63.7) 
595 (36.3) 



= 1.81_j>-<ffrp = 0.17, N.S.^ 



^Not SigniiiccLYVt 



All Drivers 
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Table 39. Road character by young accident 
drivers (column percentage in 
^ parentheses). 

IZ£e / 16 Years 17- 2D Years Young Drivers 

N (■%) 'n' {%) N {%) 

Straight and level 234 (54.5) 691 (?9.4) 925 (58. r) 

Not straight and ' . ' ■ 

'^vel. 195 (45.5) 473 (40.6) 668 (41.9) 

Total^ ^ 429 1164 1593 

* I 

= 2.79, 1 df, p = 0.59, N.S.I 



G9 

56 



ERIC 



bey vr> o 

^ CO 
CO c^ 



^ ^ ^ ^ 

CO ^ O ^ 
vD PO 



fOCN-r-v CVJOO LDCNJ/^ 

r>» ^ 
csj CSJ 






-7 



c a; 

O C7> 

> 

c i- 
,a> "o 

>> 

o 

O O 

C7> 

c o- 

tl a; 
<D i- 

<D C 
' C 

a> o 
o.o- 



o 



o >- O cv- CV- 



tTi vC O 

dec* 



iSi 



vO O c 



Ooc\- ^votr> of^co 
too— irccro xc^«T 



'dec 



CVJ <^ 
fO O 



O O CNJ 



CC f*^ 



LDC^LT O CO O 

CO c ^ crcr^co r-^cM 



^ c —CO 



2) 



c — — 

r-v r-H cvj 



C CO 
CNj CM ^ 



— C ^ fn — ^ 

^ i — CNj . — f— 



O Cr5 CNJ 
CM — 



J ^ 



t/» ^w-c^ CC 

to Oj cr 



CO 

CC CO cr 



to c vo 
cvj CM 



O <^ <^ 

o vr; to 



CM to 
W o 



\o CM cr 

»— CM 



ceo 



c ^ ^ 
O »- 



CO c to 
vo ^ to 





o 




0; 








a; 








u 


u 


o 




. u 


<J 




<J 


<j 




c 


• c 


c 




c 


c 


c 


c • 


c 








c; 


o 


. OJ 


o 




• o ^ 


o 


o ; 


<J u 


<J s- 


U S- 


u s- 


u s- 


u s- 


a 5- 


<J s- 


<J s- 


c a; 




c o 


c o 




c o 


c o 




c o 


c o 


<J 


o a. 


o o. 




a. 


o a. 


O Q. 




O Q. 




H- c| 




Q..^ X 


Q.'*- X 


Q.T- X 


CL"~ X 


Cl — X 


O.'^ X 


Q.'^ X 


-O.'^ X 






3 U O 


3 U O 


3 I- O 


3 I- QJ 


3 J-/ O 


3 O 


3 I- O 


3 U O 




O O 




o o 


o o 


o o 


o o 


O QJ 


O O 


o 










S- Q. CD 








s- Q. cr^ 






C7V X C 


X c: 


C?> X c 


X c 


•O^ X c 


X c 


'CT X C 


cr^ X c 


O X c 








• c; 
















• *J > 


4-> > 


4-» > 


4-) > 


4-) > 


-4-) > 


> 


> 


> 


3 UJ 




c — 


c — 


C — 


c — 


c — 




c »— •<- 






S O S- 


CJ fO ^ 


o o s- 


QJ <t5 S- 


o o s- 


O O 5- 


QJ O 5- 


QJ O S- 


Q ^ ^ 






■o s- -o • 


■o S- "O 




■o s- -o 


-o i- -o 








o o' 


a; 




















" U C t/> ^ 


U C t/) 


U C t/) 


U C t/> 


U C t/> 


U C 0^ 


a c 0^ 


U C iA 


<J C CO 






<J 0) 3. 


U O 3 


(J q; 3 


0 0 3 


a oj 3 


a o'3 


0 0*3 


<j C; p 




< CJ 

, 1 '1 1 • 


< O CO ^ 


O CO 


< O CO 


< CJ CO 


< O CO 


<: o CO 


< O CO 


< O CO 




<: C'C 


1 1 1 
< 


1 1 1 

< • 


1 1 1 

<: CC 


1 t 1 

<: CC 


1 t 1 

<?: CC 


f t i 

< CC 


t i 1 

< cpr 


1 t 1 

< CC 



c 

CM 



> 

o 



C7 



57 



ERIC 



70 



Table 4T. Other driver age io accidents with 
school bus' drivers. 



Other 'Driver Aqe 


. Number 


Relati^ 
Frequenc/ 
Percent 


Adjusted 
•Frequency' 
Percent 


Under driving age 




0.2 


0.3 




1 u 




5.8 


7.5 


14.7 


17 


'86 / 


5.4 


.. ' 6.9 




18 

'19 ; . 


51 ' 
44 - 


3,2 • 
2.7 . 


6.1 1 
3'. 5') 


7.6 


20 
21-24 ■ 


40 

.185 


11.5- 


3:2 j 

It) Q 


. 18.1 


•25-54 


exv\ 
puu 


0/ .4 


48.3 




55 and over 


138 


8.6 


11.1 




Not stated 


362 


22.6 ■ 






Total 


1603 


100 . ■ 

/ ' ' 


100 
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. Tat>Ve 42. Occupations of the "school bus drivers 
^ ' over 20 in -the Questionnaire sample 

(column percentage in parentheses). 



Occupation 


21-24 


25-54 


55+ 


All Adults 


k 


> N {%) 


N (?) 


N (S) 


N . {%)' 


pKV\f o c c Tnn >1 

r i\} I c J b 1 un a 1 




9L { 9 




90 / '7\ 

CO V 0,0} 


"Clerical 


3.{ 3.7) 


44 ( 6.3) 


1 ( 1.6) 


48 ( 5.7) 


Skilled 


. 6 ( 7.4) 


41 ( 5.8) 


- 1 ( 1.6) 


48 ( 5.7) 


Unskilled 


7 ("8.6) 


25 ( 3.6) 


1 ( 1.6) 


33 ( 3.9) 


Farm work 


4 ( 4.-9) 


39 ( 5.6) 


14 (21.9) 


57 ( 6.7) 


College 


8"( 9.9) ' 


2 ( 0.3) 


0 (0) 


10 ( 1.2) 


Home ' . 


15 (18.5) 


244 (34\8) 


7" (10.9) 


266 (31.4) 


Retired, or 
unemployed 


0 (0) 


•4 ( o.sy 


16 (25.0) 


20 ( 2.4) 


School 
employee 


'36 (44.4) 


278 {39. 7) 


22 (34.4) 


336 (39.7) 


Total 


• 81 


• 701 


64 


■ 845 




Table 43. Occupations of the younger drivers 
not attending school in the ques- 
tionnaire sample (column percentage 
in parentheses). 



. Age In Years 



OrniDr^t 1 nn 


1 7 
I / 


to 


1 Q 




All Young 
Drivers 


Clerical 


1 


0 


. 2 ■ 


2 


5 ( 5.8) 


Skil->ed 


1 




2 


' 3 ' ' 


6 (-7.0) 


Unskilled 


1 


4 


.' 3 


3 


11 (12.8)" 


Farm 


0 


2 


: 1 


• 0 


, 3 ( 3.''5) ' 


Home or unenployed 


0 




5 


2 


9 (10.4) 


College 


0 


6 ' 


11 


lo' . 


27- (31. 4) 


School employee 


1 


•4 


5 


9 

t 


19 (22.1) 


^^ot stated 


1 


2 


2 


'l 


• 6 ( 7.0) 


Total 


5 


•20 


31 . 


30 


86 (lOO) 



i 3 
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Figure 2. Accident involvement rate's by dri-ver age groups 
(percentage of each group involved in accidents), 
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for, types of accident report^ by driver 
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Figure 4. Accident rates per minion vehicle miles for 
trijury and property damage only accidents by 
driver age groups. 
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Traffic Accident Report 
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APPENDIX B 
' School Bus Accident Report 
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r SCHOOL BUS ACCIDENT REPORT . > 

PLEASg ANgwgt gVEKY QCESTWX FULLT 



Tttn«. 
Ivs Dnv*r 



ScKool E</t: 
(Vth.d« ; 1) 



Jn|wn#i: 



* 


SCMOa rr^iwTY 


A>ct ocCv"e^ or ^ 




'9 ' T-%c AM P// 




Teifrp'v&r^ No 














! 


1 , 

f • 
• ' » *^ 







'de^t V at e -^xer varspo^ecj pup i wa.k.og c^p^ yKer p»de^tr.<n transposed icKoof employee 



OtK#r vchtcU No*^© of d" ver 

(V#»nd«'; 2) r^pe veh^te Year /Aodel 

^ Od'^^g« 'o ver^ cfe S 

"Nd'^ej of '^[Ltred *rvd cx'e<>t of (niurte* 



Age Add'css 
liceive No 

Owner of veh»cie 



Sp^ed *t ttr->e of «cc*dent 
Tel No 



W.PH 



• • • X>^vcnptiw\ 
(Cfvt full 
dticnption 
of conditions 
Itadin^ \o 
4ccid«nt. 
wh«» t«ch 
drtvtr did, 

details 
dtttrmmmg 
rtspontibility 
ttc) 

Stattmtnt 
of Dnvtr • 

of S<hoo( 

(Vihicio ; I) 



•I* ^<^ic'e i 2 « pub .< schooi bjs. hst wr^^ .nfor'^y on *i fo< ; I 
••To'oe f ''ed by -^veit gator 
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APPENDIX C 
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Annual Pupil Transpprtation Report (APTR) 
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APPENDIX D « . 
Questionnaire to School Bus'Orlvers 



89 . 



(5) 1 



<6-l8) Last nace 



QUESTIOS-NAIRE TO SCHOOL BL'S DRIVERS 
(For Research Only) 

" Please prist 



(print one, lecher to a box) 



(19-26) First na; 



t 



(27) Middle initial 
(28-37) Hone city or tovn 



08-39) Coanty 



(month) 



(iO-45) Date of birth (in nunoers) 

iUh-J^l) Present ago (in years) 

<^^\Sex: (1) QMale 

Race: ^ (i) □ UMte . 

(50-56) ^-hat is your driver's license nuinber? 



(day) 



(year) 



^arO EeiMle • 
<2>Q Black, Indian,' other 



(over) 



ERIC 



80 



00 



3 - 



(57-60) Kow long have you been driving^ 



w (vears; f^onchs) 
(^1-6'.) Kov long have you been driving a school bus? 



^ years } 



(z<inths) 



(65) Eesldes your school bus driver- certificate, vhat type of North 
Carolina driver's license do you hold' (check correct box) 



regular operator's license (2) 



□ 



chauffeur's license 



(66) Are you 

(1) (ZD a regular driver ^2). Q a substitute driver 

IT you are a substitate bus driver, skip the next few questions 
and go to nuaber (76). 



'(67) Is your bus driving route nafnly* 
K (1) JZ] country ' (2) Q covn ' . 

About how Taany students do you drive daily to 

(68-70) Elementary sc^iool 

(71-73) High School . 

(7^-7*) What is your regular <klily, Diieagef ' 



(76-77) What is your regular dally laileage-wlch passengers on baard? (Subtract 
the alies you drive with an enpty bus Tror/your regular daily 'niieage) . 



i 

' (78) deck the box that applies to you. * ' 

(1) (ZD Attending school 

(2) (ZD Attending college or graduate schpol 

(3) □ Not in school » * 

• I * 

(?9 80) -Circle the highest educat lbn^3l_l ^cl th at you have' completed. 
School 12 3 4 5 6^7^-^^11.12^ College 3 U 5 + 




it 



SI 



*- 3 - 

(5) 2 

^6-13) Which school supervises the buses you drive 



(13) 
(16) 



Z For Student Drivers Ctr>Iy 

Check vour average grade in your courses last year 

CJa Qc Qd []] Belov D 

If you are a school sfudent, what sort of work do your parents 
or guardians do? \v. ^ 

Father*s work 

Mother*s work 



(17) 



(18-19) 



(20) 



For Adult or Non-Student Drivers Only 
Check the box which best describes what you do besides driving a 
school bus. 

^1) LJ Profession^ or - seai-prof essional 
n) d Clerical or sales 
(3) iZZt^ktlled work 
(^) n Unskilled work 

(5) tZ2 Fajrn j;ork * ^ 
C^X'aJ College studen: 
.(**) rj Hose duties 
C^) p|v=?etlred 
(^) [ 1 School employee 
^^) -71 Other. Describe / 



If you have jinoth,er paid i«b besides scTfjool bus drivi^ig, how many 

hours per week do you work on that job"^ 

Ho\ many ^aid ^obs besides school bus driving have you had in the ' 
past ctire^ yea^^s'' ' 

(1) CD -no jobs (2) Q one job (3) Q ^"o Jo^s 

(^) thr.e>e Jobs (5) ] I four or nore Jobs 



(21) 



(22) 



^23) 



f24-25) 



(26-27) 



(28-29) 



no- 31) 



For Ad jlt ojf. Son-St'^dent Drivers ^1 y 

If voj are a scicd e=plo\ee c^ecK :ne box '--nicn oest iesrribe*^ 
your job. 

(1) Teaching <^:aff 
O) I I Administrative or secretarial 
(5) [^Medical or welfare- 
Other, Describe 



<2) Q Maintenance 

^•i) Q Service 

C6). I I Teaching aide 



What Is your present aarltal status^ 

(1) I I Never carried (2) | | Divorced or ^Separated 

(3) O Harried (^) Q Widowed 



How Dany children dd^you have'' 
(ir n One (2) Q T-^o 

(4) n Four (5) Q 



five or nore 



(3) O "^^^e 

n ^^^^ ' 



If you have children, how oany are 
Too ydung yet for school ' * 



Attending school 



In college 



Have finished school 
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Map of Counties in Questionnaire Sample , 
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APPENDIX F 



Number of Acciden,ts and .Total Number of?Drivers 
iil Each Age Group 
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APPENDIX G 



Statistical Explanation of Chi-Square Used 
(Written by Dr^. " Yoseph ^ochberg) 
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Let X..^ be the number of accidents of a specified type performed 
by the jth driver in the" ith group on driving his kth 10^ miles, where 
/ k = T,.... K,,, j = 1,:.., J., and 1.2. Put'X.... = X... . We as- 



1 



k=l ^ijk- 



sune that X. . is a Poisson r^^dom variable with'intensity >. . = > 

J ^J'^ . • 1 J i ij* 



where ^ ^ 



'j = l 'tj = 0» i = 1»2. If the ^ets of bivariate observations |x 
K^^J .were available and cogld ,be regarded as simple random samples from 



J 



well defined reference populations in which 5. is the average intensity 
in the ith population group, _then to compare average population intensities 
between two groups one would use the statistic ' 



) 



Jziril^- j=1 Wj- 



^1 




n j=l ^^Ij 



which conditionally or\ tne K.^is approximately distributed as a Ch^ 
square. with 1 d.f. ' - ' 

In t^'is case the bivariate observations |X.j, K.^} are not 
available b^t rether, we h^ve the unrpatched pieces {X.^} and {K..}. 
. In this case, howevem, it seems. that rather than testing H: = \^ 
the problem of main importance is to test whether the means of the 

J. yj. 

''^f.^^j^l ^{j' 1 = V2 are the same. Conditional on the 

K.j's, the statistics U are approximately normal with variance 
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' Var(T.) = j-J^./jI 



an aporoDriate statistic for our -case is thus of the form 



where s"{T^ - T^) is an estimate of variance ,(T^ - T^). In this case 



'1 



'2 



/7 



The resulting statistic S is approximately distributed as a Chi-sjjuare 
with 1 d.f. Such test statistics were used to assess dMferinces in 
?ccident intensities betv/een the various pairs of groups in this work. 
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Arv^ual mileage and number of accidents, per age group. 



Number of Total Yearly Chi- 

Age ' "All Accidents" Mileage Square 



17-20 124^ ' 50,731,163] 

21 and over . 190 ' 8,781,77oj 
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16 • 455 10,068,037 121.00 < .005 

17 ' • 816 29,950,399 >.08 H.SJ 

18 ' • 334. 17,394,984 56.92 < .005 
1st 67^ ' , ' ■ 2,767,856 3.25 N.S. 
20 ^ 26 617,924 3;66 N.S. 

. . 21-24 " ' 38 . _ 1*014,464 3.15 N.S. 

25-54 ^ , U6 ■ 6,776,624 34.16 < .005 

55 and ovQr • 26 990,682 ^ .05 N.S. 

1888 69,580,960 



/ 



16-20 1698 60,7'99,200 ) V 

' . ' ) ,13.52 < .00? 

' 21 and over -190 ' 8,781 ,770) 



2.78 .N.S. 



APPENDIX H 



Number of Fatalities and Injuries 
in Each Accident Bus Driver Age Group 
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Appendix H. Number of fatalities and injuries in 
each accident bus driver age group. 



Driver 
Age 


X 

Driver 
Injured 


Bus 

Passemjer 
Killed 


Passengers 
A B 


Injured 
C 


Pedestrian 
Killed or 
Injured 


Total 


16 


5 




31 


42 


37 


3 


119 


17 


12 


1 


22 


62 


80 


9 


186 • 


18 . 


'1 


1 . 




36 


35 


. . 1 


89 


19 


1 . 


0 


\^^^!^ 


1 


7 


0 


10 


2(J 


0 


1 


' 0 




8 


0 


9 


21-24 


0 


0 


0 


• 

■ 0 


8 


0 


8.. 


25-54 


■^4 


0 


19 


15 


5 


0 


43 


55+ ^ 


1 


0 


2 


■ 0 


4 


1 


8 


Total 


24 


4 


. 90 


156 


184 . 


14 


472 
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